R AAC NG OS5 50
\Vol.10,No.1,2017,pp.1-8

A
of

B NORT7—FT O F v ZHL-

INS VT IRBEIRZR L EE T & CAROM DIRE
W R, P 2 Y Bl RERERT, B BT, R A

Proposal of a Hamming Distance Search CAROM
with Symmetric NOR-Architecture

by

Masaaki FUKUHARA™, Masayuki HIRATANI™?, Kentaro SUGIYAMA™,
Nao ONJI™? and Takanori KURANO "2
(received on Mar.31, 2017 & accepted on May 23, 2017 )

HBHEL
PERDNORT —F 7 7 F ¥ 12 KD I 7 PBER K B re fF & CAROM (Content Addressable Read Only
Memory: N A EGROM) 1%, —BRE OSRERO T v VA X FHoEESCHIE T 0t 2081 5 FriE i

P

LOXREOEETTHIEWICREEEL
L T,

175728,

—HEHREOBHRBRICEN TN I —F ¥ XU ¥ %
ARLTE, —BREOVSRBICHERSNLD T PR OELTEEZEFICL, £hb

ZRBEICEHE TS LT, FI—F v XU F 20V TYH, EREFEBROBEMIELLZT L TITA
D, Ficiaon v TR RS REST X CAROMZ LT 5. £/, %L CAROMOD A E{E % HSPICEY
Sal—ya kv RiEL, TOAAMEZHLNCTS.

Abstract

In conventional Hamming distance search CAROMs with NOR architecture, the dummy capacitors on a match line and reference
line are required to stabilize the interrogation operations against the difference of the number of transistors and process variation.
In this paper, we propose a new CAROM with the Hamming distance search function. The proposed CAROM can stably behave
interrogation operations without the dummy capacitors by using symmetrical NOR-architecture. Also, the interrogation operations

of the CAROM are confirmed by HSPICE simulations.
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Fig.1 Algorithm of Hamming distance search CAROM
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Fig.2 NOR-architecture circuit around match line
in conventional H-CAM® (i=1,2, ..., n)
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Table 2 Device parameters and simulation conditions for Fig.3

(i=1,2, ..., n)
Symbol Name Value | Unit
Voo Power supply voltage 5.0 \Y
m Number of bits 4 Bit
(W/L)MU]‘ Wldth/Length of Mwmvi1,
. 4/2 um
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(a) Input signals V(INj) (j=1,2,3,4)
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% 20 F
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00
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5.0 F
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%‘ 30} ¢ i (150n, 15417)
2 50n, 0.6724
% 20 r ¢ )(350n‘043314) (4500, 031077
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(c) Match line voltage V(ML)

Fig.3 Simulated waveforms of conventional NOR-architecture
circuit (i=1,2, ..., n)
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Table 3 Simulated results of Match line voltage. V(MLi)

(i=1,2,...,n)
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ming
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Fig.4 V(MLIi) and V(RLi) of conventional H-CAM
(i=1,2, ..., n)
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Fig.5 Block diagram of proposed H-CAROM (i=1,2, ..., n)
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Table 4 Definitions of search data (j=1,2, ..., m)

Operation V(BLj) V(BLbj)
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(c) Stored data is “***Q---0”
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(d) Stored data is “1100---0” and search data is “***0---0”
Fig.7 Schematic around Match line of proposed CAROM
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Table 6 Device parameters and simulation conditions
for Fig.9 and Fig.11 (i=1,2, ..., n)
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(b) Number of reference signals is 3
Fig.8 Reference circuit (i=1,2, ..., n)
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Fig.11 Simulated waveforms (i=1,2, ..., n)
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